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birth that underlie autism-associated behaviors in primates, and could be potential targets for 122 early intervention of ASD.
124
Materials and Methods
125
Subjects and experimental design 126
In this study, we used 24 neonatal common marmosets [postnatal day (P)0-P4; Table 1 ]; 11 127 of these were exposed to VPA in utero (VPA group), while the remaining 13 were unexposed 128 (UE/control group). Eight neonatal marmosets (VPA: n = 4; UE: n = 4) were used for 129 microarray gene expression analysis, while 16 (VPA: n = 7; UE: n = 9) were used for 130 magnetic resonance imaging (MRI) measurements (Table 1 ). The microarray data from the M A N U S C R I P T
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VPA marmosets were obtained using the same procedure as previously described (Yasue et 148 al., 2015 (Yasue et 148 al., , 2018 . Briefly, the dams were mated in their pair cages, and their blood 149 progesterone levels were periodically monitored to determine the timing of pregnancy. Blood The figure illustrates the experimental schedule for producing and analyzing VPA marmosets. VPA was administered in utero at E60-E66. For microarray and MRI analyses, brain samples of the VPA and UE groups were obtained at P0-P4. Note that the same VPA treatment has induced social cognition deficits in offspring in adulthood in previous studies (Yasue et al., 2014 (Yasue et al., , 2018 . VPA, valproic acid; UE, unexposed; E, embryonic day; MRI, magnetic resonance imaging; P, postnatal day M A N U S C R I P T area TE) were excised as previously described (Oga et al., 2013) , and immersed in RNA later
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(Life Technologies Japan Ltd., Tokyo, Japan). Total RNA samples were prepared using the
164
RNeasy Mini Kit (Qiagen, Valencia, CA, USA) according to the manufacturer's instructions.
165
The RNA concentrations were measured using a NanoDrop 2000 spectrophotometer (Thermo
166
Fisher Scientific, Wilmington, DE, USA), and RNA integrity was assessed using a 2100 (Affymetrix). Fluorescence was intensified using the antibody amplification method according to the manufacturer's instructions. The microarrays were then scanned with a M A N U S C R I P T 
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We obtained one set of T2-weighted images without the motion probing gradient as well as Imaging data analysis was performed using the following series of semi-automatic 
Results
252
Downregulation of FZD3 and PIK3CA in the VPA group
253
We examined the influence of fetal VPA exposure on neonatal gene transcription using 
15
We 
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16 Next, we examined structural abnormalities in AC and CC of VPA-exposed neonates using 286 DTI. We obtained DTI data from 16 fixed brain samples at P2 (VPA: n = 7; UE: n = 9). As 287 expected, both AC and CC were clearly visible on the midsagittal plane in the color-encoded 288 orientation maps as high-diffusion areas along the left-right orientation (blue regions in Fig.   289 3); they were successfully delineated by the Canny edge detection algorithm on the 290 midsagittal plane in the FA maps (Fig. 4A-C) . We measured the size of each area (Fig. 4D outlier data for more than one parameter in the boxplots (Fig. 4E-G) . 
20
Finally, we performed myelin staining on sagittal sections in VPA and UE marmosets. AC
303
and CC in both groups were identified as non-stained tissues, indicating that they were 304 virtually nonmyelinated (Fig. 5, bottom) , which was in agreement with previous studies in 305 rhesus monkeys (LaMantia and Rakic, 1990 Rakic, , 1994 . Despite careful processing, we were 306 unable to precisely cut the brain at the midsagittal plane while restoring the shape of CC 307 completely (Fig. 5, top) , and therefore histological verification of the AC and CC sizes was 
Technical considerations, advantages, and limitations
329
The current study focused on the VPA-induced neurostructural abnormalities in AC and CC, However, the genetic mechanism that links fetal VPA exposure and social brain pathologies PIK3CA, which were largely downregulated in the social brain of the neonatal VPA group.
383
The Wnt-FZD-PIK3 signaling pathway mediates commissural axon attraction and proper research on structural abnormality in ASD patients.
426
As discussed in the previous section, our finding, reduced AC size of VPA-exposed neonates 
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